Enhanced immune response to a dual-promoter anti-caries DNA vaccine orally delivered by attenuated Salmonella typhimurium.
The strength of immune responses induced by DNA vaccine is closely associated with the expression level of cloned antigens available to the antigen presenting cells (APCs). To acquire a larger and more persistent amount of antigen, a dual-promoter, which could double the target antigen output through its expression both in prokaryotic and eukaryotic cells, was employed in the constructed anti-caries DNA vaccine with attenuated Salmonella as mucosal delivery vector in this study. Here, both CMV and nirB promoters were included in the plasmid that harbors the genes encoding the functional epitopes of two virulence factors of S. mutans, i.e. the saliva-binding region (SBR) of PAc and the glucan-binding region (GBR) of glucosyltransferase-I (GTF-I). Delivered by attenuated Salmonella Typhimurium strain SL3261, the anti-caries vaccine was administered intragastrointestinally to BALB/c mice for evaluation of the effectiveness of this immune regime. Specific anti-SBR and anti-GBR antibodies were detected in the serum and saliva of experimental animals by week 3 after immunization. These immune responses were further enhanced after a booster vaccination at week 16. However, in mice receiving Salmonella expressing SBR and GBR under the control of nirB alone these antibody responses were significantly (P<0.01) lower. The serum IgG subclass profiles suggested a Th1/Th2-mixed but Th2 biased immune response to the cloned antigens, which was further confirmed by a significant increase in the Th1 (IFN-γ, IL-2) and Th2 (IL-4, IL-10) cytokines in splenocytes of immunized mice upon stimulation with SBR or GBR. To further determine the protective efficacy of these responses, a challenge test with S. mutans strain UA159 was performed in mice after the second immunization. Following challenge, mice immunized with Salmonella expressing SBR and GBR under the control of the CMV-nirB promoter showed a significant (P<0.01) reduction in the number of S. mutans in the dental plaque compared to the empty vector-immunized or unimmunized mice, and the reduction was also significant at weeks 3-8 (P<0.05) post-challenge when compared with those receiving Salmonella clones with nirB promoter alone. These results provide evidence for the effectiveness of a dual-promoter strategy in the anti-caries DNA vaccine when employing attenuated Salmonella as delivering vehicle for mucosal immunization.